Ethyl 2-((4-Chlorophenyl)amino)thiazole-4-carboxylate and Derivatives Are Potent Inducers of Oct3/4.
The octamer-binding transcription factor 4 (Oct3/4) is a master gene in the transcriptional regulatory network of pluripotent cells. Repression of Oct3/4 in embryonic stem cells (ESCs) is associated with cell differentiation and loss of pluripotency, whereas forced overexpression in cooperation with other transcriptional factors, such as Nanog, Sox2, and Lin28, can reprogram somatic cells back into pluripotent cells, termed induced pluripotent stem cells (iPSCs). However, random integration and potential tumorigenic transformation caused by viral transduction limit the clinical application of iPSCs. By performing a cell-based high throughput screening (HTS) campaign, we identified several potential small molecules as inducers of Oct3/4 expression. Here we report a lead structure ethyl 2-((4-chlorophenyl)amino)-thiazole-4-carboxylate, termed O4I2, showing high activity in enforcing Oct3/4 expression. On the basis of chemical expansion, we further identified derivatives having increased activities toward Oct3/4 induction. Thus, O4I2 and its derivatives should provide a new class of small molecules suitable for iPSC generation.